Myotonic dystrophy is a rare autosomal dominant condition with a major symptom being delayed relaxation of skeletal muscles following voluntary contraction. Its presence in patients about to undergo surgery and anaesthesia creates increased risks as far as administration of anaesthetic drugs and increased risk of perioperative morbidity and mortality. I Most cases described have allowed some degree of preparation and planning in advance. We describe a case in which a woman with this condition underwent acute emergency caesarean section for cord prolapse.
A 25-year-old, 60-kg multigravida presented at 39 weeks for induction of labour with a poorly reactive chronotachograph (CTG) trace secondary to a small antepartum haemorrhage. She had been well antenatally, except for problems with recurrent urinary tract infection and a background of mild glomerulonephritis. There was no known cardiovascular or respiratory history or symptomatology.
Clinical and ultrasound examination in the labour ward showed a fetus with a high nonengaged head, with a vertex presentation, posterior implantation of the placenta and umbilical cord as the presenting part. There was no evidence of' polyhydramnios, and the membranes were intact. There had been no further episodes of bleeding, and she was haemodynamically stable. Pending further evaluation, caesarean section was planned as the mode of delivery. She had typical myotonic facies, but her myotonia had caused her little problem in the past, apart from temporary myotonic episodes related to cold, stress and exercise, involving her intercostal muscles and occasionally her jaw. There was also a history of episodes of mild weakness of her arms and legs. On closer questioning there had been several episodes in recent years of dysphagia and possible aspiration. The patient was extremely reluctant to undergo a regional anaesthetic procedure because of worries about sensations of surgery that might be experienced, but ultimately consented to spinal anaesthesia. Apart from a mild generalised muscle wasting, especially in the upper limbs-general physical examination was normaL There was no evidence of co-existing cardiac or respiratory disease. At the time of initial anaesthetic consultation she had eaten a full lunch. Metoclopramide 10 mg and ranitidine 50 mg were administered intravenously, and surgery was planned for four hours from the initial anaesthetic consultation. While awaiting further investigations, vaginal assessment was performed. Rupture of the membranes occurred resulting in acute cord prolapse. With manual pressure on the head to relieve potential cord compression, the patient was rapidly transferred to theatre in the knee-chest position, for emergency caesarean section under general anaesthesia. In view of the previous lack of anaesthetic exposure and the plethora of divergent opinions regarding management of these patients and their potential susceptibilities to a wide variety of anaesthetic agents, the following technique was undertaken.
General anaesthesia was planned using induction with propofol, and intubation with atracurium using the priming principle. 2 Following pre-oxygenation, cricoid pressure was applied and atracurium 1 mg was given intravenously, with no clinical effect apparent after five minutes. Induction was commenced with propofol (150 mg required), followed by atracurium 5 mg with cricoid pressure applied and the patient turned supine with left uterine displacement. Ninety seconds after administration of atracurium, laryngoscopy was easily performed, but laryngeal relaxation was inadequate for smooth intubation. Another 5 mg of atracurium was administered, supplemental propofol (to a total dose of 220 mg) was given, with ventilation with 100% oxygen to maintain saturation at or above 98% throughout. The patient was then readily intubated 90 seconds Anaesthesia and Intensi~'e Care, Va/. 20, No. 4, Novemher, 1992 later. Anaesthesia was maintained with 50% nitrous oxide/oxygen and 0.8% enflurane. Cardiovascular parameters remained within normal limits, and the ECG showed a normal complex, with no arrhythmias, throughout. A peripheral nerve stimulator applied at this stage showed four pulses on a train-of-four with marked visible fade. The remaining anaesthesia was uneventful, with a total of 8 mg atracurium being administered as supplementation over the 45 minutes of the anaesthetic. A female child was born seven minutes after induction, in good condition, apart from mild hypotonia with Apgar scores of 3 and 8 at 1 and 5 minutes. Oxytocin 5 units by intravenous bolus, followed by an infusion of 20 units over eight hours was given. Blood loss was considered normal, and there was no uterine hypotonus, as has been reported. 3 Pethidine 25 mg was administered after delivery of the baby, and the inspired nitrous oxide concentration increased to 65%. Surgical conditions were more than satisfactory, the relaxation was good, and there was no episode of myotonia induced by manipulation of the abdominal muscles. As soon as practicable, a neuromuscular monitor was applied, and because of the adequacy of relaxation, the train-of-four response was kept at four throughout, though with pronounced fade. Forty-five minutes after commencement, anaesthesia was terminated. Despite varying opinion, it was decided to attempt reversal of the atracurium. Due to reported difficulties of reversal, and cardiac arrhythmias following administration, neostigmine/atropine was administered slowly with an initial dose of 1.25 mg neostigmine and 0.6 mg atropine, given over several minutes. After five minutes, despite progressive improvement on visible train-of-four stimulation, reversal was still inadequate. A repeat dose to a total of 2.5 mg neostigmine and 1.2 mg atropine was administered to achieve no visible fade on a train-of-four after a further five minutes. The patient was extubated awake without undue delay following neuromuscular reversal. Clinical reversal was good, with sustained head-lifting of > 5 seconds to command. A further 25 mg pethidine was administered to achieve initial comfort in the recovery room, and analgesia maintained thereafter with intravenous pethidine infusion. She was sent to the ward with intranasal oxygen and had oxygen saturations of 98-99% overnight. Poor breathing and coughing postoperatively despite good analgesia, saw re-introduction of intranasal oxygen on day 2 because of oxygen saturations of 88-89% on room air. This was continued for a further 24 hours. The child remained in the special care nursery for four days post-delivery with persistent floppiness and nasopharyngeal incoordination. 
DISCUSSION
There are three forms of myotonia describedmyotonia congenita (present at birth), paramyotonia (only precipitated by cold), and myotonia dystrophica. Of the three forms of myotonia, myotonic dystrophy is the most common and severe. It is associated with a progressive wasting of skeletal muscle, and also involves cardiac muscle, and possibly endocrine systems. It is a relatively uncommon condition (with an incidence of approximately 1 :20,000 in the community), in which inheritance is autosomal dominant with variable penetrance. 4 The recorded incidence of myotonic dystrophy in pregnant patients at the Royal Women's Hospital has been 7 in 38,406 deliveries in the last five years, approximately 1 in 5500. This patient had a positive family history with all her four brothers and three sisters, without her parents involved.
Her first pregnancy eighteen months previously had been uneventful, with vaginal delivery of a moderately affected female offspring. There had been a five-year history of primary infertility. There is a high incidence of infertility in persons suffering from this condition, usually related to primary gonadal atrophy. Polyhydramnios and premature labour may be associated with such affected fetuses, though not in this case. There was no history of respiratory difficulties or recurrent infections, suggestive of major respiratory muscle involvement. Due to the sudden presentation ofthe cord prolapse, there had been no time for completion of other investigations, e.g. ECG and pulmonary function.
Cases are infrequent and there is much variability in the reported response to various anaesthetic agents. Major concerns with anaesthesia in these patients relate to myotonic responses to depolarising muscle relaxants, an increased sensitivity to central and respiratory depressants, and a possible sensitivity to nondepolarising relaxants, due to underlying myopathy. There is no known susceptibility to malignant hyperthermia.
Patients show increased sensitivity to the effects of central nervous system and respiratory depressants, including narcotics, thiopentone, halothane and diazepam, with apnoea and delayed recovery common from low doses.
Propofol was chosen as the induction agent in view of its shorter half-life, and the greater jaw relaxation that occurs with propofol The actual dose required (220 mg) was relatively high for this patient, given her weight and pregnant state, with reduced MAC for all anaesthetic agents. Her recovery was most appropriate, with no evidence of reduced clearance of the agent. Propofol would seem to be the preferred induction agent for these patients, 5 but this apparent safety has also been questioned, 6 especially if a spontaneous ventilation technique is used. Propofol has been now widely reported for administration in caesarean section with good results/,8 and little fetal effect. The results obtained here were as expected. The alternative techniques of awake intubation or spinal anaesthesia were not feasible due to the acute cord prolapse and the necessity for knee-chest position until the last moment of induction of anaesthesia with rapid delivery. No myotonic spasms were observed during the abdominal surgery and despite the low dose of atracurium used, relaxation was good. This may have resulted from the ahdominal muscle wasting often seen in this condition. There was no evidence of the respiratory difficulty which has been reported with myotonic involvement of the laryngeal muscles potentially occurring at extubation.
The initial hazard in general anaesthesia is the inability to secure airway due to spasm of jaw and laryngeal muscles, making laryngoscopy and intubation difficult. This occurs especially with depolarising muscle relaxants, and can also occur with direct muscle stimulation. Nondepolarising agents show several problems -a variable sometimes profound increased sensitivity, and in addition failure of prevention of myotonic spasms due to direct mechanical stimulation of the muscles, although present consensus I is that there may be no increased sensitivity per se to nondepolarising muscle relaxants. In our case, because of the contraindication to suxamethonium and the problems of possible reflux, the priming principle was used in combination with early cricoid pressure. Atracurium has been recently successfully used for this condition,9 and together with use of propofol which gives good jaw relaxation, we thought this offered the best combination.
The use of nondepolarising relaxants and their reversal with neostigmine remains controversial in this condition. While it is recognised that neostigmine per se can induce myotonic spams, due to unopposed production of acetylcholine, 10 this should not be an absolute contraindication to its use for careful reversal of competitive relaxants. 11 Due regard must be given to the slow administration of the appropriate dose. It has been successfully reported in such use,12 and this is another such case. Buzello urged spontaneous reversal of the relaxant,13 though in the one case reported, there was advanced neuromuscular disease. It is postulated that in this end-stage situation, neostigmine may have alternative mechanisms of action on the neuromuscular junction, or sarcoplasm itself, resulting in prolongation of paralysis. Shorter-acting agents such as atracurium are potentially useful. Several cases have been reported of caesarean section complicated by uterine hypotonus, as a result of the disturbed sarcoplasmic calcium metabolism associated with the condition. 14 ,15 This complication was not seen in our patient. Postoperative hypoventilation is another hazard. The need for routine postoperative oximetry, as was practised, has been recently highlighted. 16 The need for such urgent general anaesthesia in an affected parturient has not been previously reported. The priming principle, close monitoring and neuromuscular function with the judicious use of atracurium, allowed uncomplicated early reversal with neostigmine and prompt extubation.
